Mutual fund advisors make portfolio decisions for their funds on a daily basis. We examine the location of these portfolio decision rights on two dimensions. First, we consider the geographic location of the decision rights. Second, we consider whether the decision rights remain with an advisor or are allocated to an independent sub-advisor. We argue that the allocation of portfolio decision rights involves a tradeoff between the opportunity cost of not matching decision rights with specific knowledge, and the agency costs associated with moving the decision rights to the specific knowledge. The patterns in the location of decision rights are consistent with the tradeoff being a meaningful determinant of the allocation of decision rights in the mutual fund industry. We also find that funds that are predicted to be sub-advised and are sub-advised outperform those that are predicted to be sub-advised but are not.
1. Introduction Baumol et al. (1990) note that the primary service mutual funds offer their investors is portfolio management. Portfolio management includes such activities as conducting research and making investment decisions. The location of these decision rights is important when value-relevant knowledge is unequally distributed across agents within the economy and this knowledge is costly to transfer among agents (i.e., it is "specific knowledge" as defined by Jensen and Meckling, 1992) . Following the arguments of Fama and Jensen, 1983a , Fama and Jensen, 1983b and Jensen and Meckling (1992 , we examine the role of specific information on the location of decision rights. First, we consider the geographic location of decision rights. Second, we consider whether decision rights remain with the advisor or are allocated to an independent third party, a sub-advisor. We argue that the allocation of portfolio decision rights on these two dimensions involves a tradeoff between the opportunity cost of not matching decision rights with specific knowledge, and the agency costs associated with moving decision rights to those with the specific knowledge.
We argue that when funds invest in foreign securities, the opportunity costs associated with not collocating decision rights with specific knowledge are relatively large. This leads us to predict that the likelihood that portfolio decision rights reside outside of the U.S. is greater for funds investing in foreign assets than funds investing in domestic assets. Consistent with our predication, we find that funds investing in foreign assets are more likely to allocate decision rights outside the U.S. than funds investing in domestic assets. The relation is large. In the univariate analysis, we find that foreign funds are seven times more likely to have decision rights located outside of the U.S. than domestic funds.
Beyond the simple foreign/domestic dichotomy, differences in business environments across countries offer another opportunity to test our arguments. Countries differ in their levels of openness/transparency and in their legal environments. We argue that in countries with less transparency and weaker legal environments, the opportunity cost of not shifting portfolio decision rights is large. Therefore, we expect that those funds investing in countries with less transparency and weaker legal environments to be more likely to have decision rights that reside outside the U.S. Our findings are consistent with that expectation.
We next examine the location of portfolio decision rights among funds investing in domestic assets. In particular, we examine the likelihood that portfolio decision rights are allocated to a sub-advisor as a function of the type of assets held by the fund. We predict that the allocation of decision rights to a sub-advisor is more likely when funds invest in assets that are harder to value. Our empirical results are consistent with that prediction. Specifically, in the univariate analysis, 16.38% of domestic equity funds outsource portfolio decision rights to an independent sub-advisor while the comparable number for debt funds is only 7.20%.
We also conduct separate analysis on the allocation of portfolio decision rights to a sub-advisor within the sub-samples of domestic equity and domestic debt funds. Within equity funds, we argue that those funds investing for capital appreciation rather than income are more likely to suffer a greater opportunity cost from not matching portfolio decision rights with specific knowledge. This leads us to predict that funds investing for capital appreciation are more likely to allocate portfolio decision rights to sub-advisors than equity funds investing for income. We also predict that among debt funds, funds investing in corporate debt (as opposed to government debt) are more likely to allocate decision rights to a sub-advisor. Our results are consistent with these predictions.
Additionally, we argue that advisors may develop expertise with respect to generating knowledge that is specific to a given type of asset. We predict that the likelihood of portfolio decision rights being allocated to a sub-advisor is negatively related to the extent to which investment in that asset type constitutes a meaningful portion of an advisor's overall investments. For example, if an advisor specializes in valuing equities, they may still offer debt funds, but allocate portfolio decision rights for those funds to a sub-advisor. 1 Consistent with this expectation, we find that advisors are less likely to outsource decision rights for funds pursuing an investment strategy in which the advisor specializes.
We also examine the effect that sub-advising has on fund performance. We find evidence that subadvised funds underperform their advisor-run counterparts. One concern with respect to this result, though, is that because sub-advised funds tend to invest in specific types of assets, it may just be the case that those types of assets did poorly over the sample period. To address this concern, we examine the returns to funds that are organized as predicted and funds that are not organized as predicted. We find that when the underlying economics suggest that funds should be sub-advised and they are, the funds perform better than funds that are predicted to be sub-advised, but are not. More generally, when we examine the deviation from our expected organizational form (advisor or sub-advisor managed), we see that the greater the deviation, the worse the fund performs. Additionally, we find that underperformance is worse for advisor run funds that we expect to be sub-advised, than for subadvised funds that we expect to be advisor run. This suggests that there are substantial opportunity costs associated with not collocating decision rights with relevant specific knowledge. Sub-advising, then, appears to be an economically useful organizational arrangement.
We make three important contributions to the literature. First, we provide empirical evidence on the cross-sectional variation of an organizational arrangement common to the mutual fund industry, which is largely absent from the literature. 2 Documenting empirical regularities in organizational arrangements is important because it provides indirect evidence on what mutual funds do (or perhaps more accurately, their production functions). Jensen, 1983a, Fama and Jensen, 1983b argue that in a competitive environment the organizational arrangement that survives in supplying a demanded product will be the one that can supply the product at the lowest price while covering costs (Alchian, 1950) . Our results suggest that mutual funds organize to collocate decision rights with knowledge in an efficient manor, and speak to the important role of specific knowledge in the mutual fund industry, while contributing to our understanding of the structure of the mutual fund industry.
Second, we contribute to a more general body of empirical research on contracting arrangements in the mutual fund industry. Recent examples include empirical examinations of mutual fund advisor contracts (Coles et al., 2000; Deli, 2002; Golec and Starks, 2004; Kuhnen, 2005; Warner and Wu, 2004) constraints on advisor discretion (Deli and Varma, 2002a, Deli and Varma, 2002b; Almazan et al., 2004) , the structure of mutual fund fees (Chordia, 1996; Nanda et al., 2005) , and the choice of organizational form (Deli and Varma, 2002a, Deli and Varma, 2002b) . By adding to this growing body of research, our research furthers our understanding with respect to contracting, in general, within the mutual fund industry.
Finally, we contribute to the broad literature on the allocation of decision rights. If one is willing to assume a reasonably competitive equilibrium, then our results demonstrate the relevance of specific knowledge and the tradeoff between the opportunity cost associated with not matching decision rights with specific knowledge. This result contributes to a growing literature that examines the allocation of decision rights across a broad range of organizational contexts. 3 We also extend the literature on the determinants of outsourcing. 4 Unlike the traditional outsourcing literature that typically relies on asset specificity to explain outsourcing, our results suggest that the distribution of specific knowledge across economic agents is also relevant. 5 A notable paper related to ours is Chen et al. (2007) , which examines outsourcing in the mutual fund industry. Their paper differs from ours in several important ways. First, our predications with respect to sub-advising are based on a tradeoff between the costs and benefits associated with that organizational arrangement. That tradeoff is intimately linked to the types of assets held by the fund, as well as advisor characteristics. Chen et al. (2007) focus only on advisor characteristics as the determinants of outsourcing. Second, Chen et al. characterize any transference of decision rights as "outsourcing." Specifically while their sample includes the type of sub-advisory arrangements that we consider, they also include team managed funds (instances where funds split decision rights among multiple advisors) in their definition of outsourced funds. Consequently, 26% of their sample is "outsourced" whereas only 14% of our sample funds are sub-advised. We believe that the economics that drive the decision to split decision rights are likely to be different from those that drive the decision to shift decision rights. Blending team managed and sub-advised funds into a single "outsourced" classification (and in roughly equal proportion), potentially distorts the ability to draw meaningful inferences about either. The greatest difference in the papers, however, is in their conclusions. We conclude that economic efficiency linked to the types of assets managed drives meaningful patterns in sub-advising whereas Chen et al. (2007) find no such patterns in outsourcing. Also, these authors conclude that outsourced funds perform worse than funds that are not outsourced. We conclude that the effect of sub-advising on performance is dependent on the underlying economics, when the underlying economics suggest that a fund should be sub-advised, subadvised funds perform better than advisor run funds.
The rest of the paper proceeds as follows. In Section 2, we provide background on the role of fund advisors, as well as develop our hypotheses. Section 3 describes the sample and provides preliminary analysis. Section 4 reports results from the multivariate analysis examining the allocation of portfolio decision rights. In Section 5, we examine risk-adjusted returns as a function of sub-advising. Section 6 concludes.
2. Background and hypothesis development 2.1. The role of fund advisors Tufano and Sevick (1997) describe a mutual fund as a legal entity with no employees to which investors allocate their portfolio decision rights. The fund, in turn, outsources all aspects of fund operation, including portfolio management, to an advisor. While it is true that the fund notionally "hires" the advisor, in practical terms it is the advisor who typically creates the fund in the first place. While the advisor typically maintains the portfolio decision rights, the advisor may choose to allocate portfolio decision rights to an independent third party (i.e., sub-advisor). Because we are examining funds sold and registered in the U.S., we take as our benchmark the situation where portfolio decision rights are located with a domestic advisor (without a sub-advisor). 6 2.2. Specific knowledge in the mutual fund industry Jensen and Meckling (1992) define specific knowledge as "knowledge that is costly to transfer among agents… ." Hayek (1945) emphasizes the central role of specific knowledge in organizational design. In particular, … the economic problem of society is mainly one of rapid adaptation to changes in the particular circumstances of time and place, … decisions must be left to the people who are familiar with these circumstances.
In essence, Hayek argues that there are gains associated with matching decision rights with specific knowledge (or, alternatively, there are opportunity costs associated with not matching decision rights with specific knowledge). In the context of mutual funds, specific knowledge is knowledge with respect to security value that is costly to transfer. If specific knowledge is unequally distributed in the economy, then the location of decision rights becomes relevant. Jensen and Meckling (1992) note that there are two ways to match specific knowledge with decision rights. One is to transfer the specific knowledge to those with the decision rights. The other is to transfer the decision rights to those with the specific knowledge. They stress that transfer of specific knowledge is costly because it "… means effective transfer, not merely communication. The recipient of the knowledge is presumed to understand the message well enough to act on it." They argue further that the postponement of action due to knowledge transfer leads to costs from missed opportunities. We argue that the costs associated with knowledge transfer are likely to be large in the mutual fund industry, particularly in those instances where security pricing is most difficult (analytically intensive). We believe this to be the case because when security valuation is complex, it is more difficult to effectively transfer the relevant knowledge required to understand a value recommendation.
Because we link the cost associated with knowledge transfer to the complexity of asset pricing, we require some framework for characterizing that complexity. We contend that relative complexity stems from the relative difficulty of forecasting future cash flows and determining appropriate discount rates (i.e., risk premia). 7 In those instances where future cash flows are difficult to forecast and appropriate discount rates are difficult to determine, we would characterize security pricing as relatively complex. In those instances where future cash flows are more easily predicted and appropriate discount rates are more easily determined, we characterize security pricing as less complex.
Hypothesis development
First, we develop hypotheses with respect to the allocation of decision rights. Second, we develop hypotheses with respect to the risk-adjusted returns produced by sub-advised funds.
Hypotheses related to the location of decision rights
Transferring decision rights to those with the relevant specific knowledge involves costs. There is an extensive literature documenting the agency costs associated with delegated decision rights (c.f., Jensen and Meckling, 1976) . The location of decision rights is an exercise in trading off the costs of not matching decision rights with specific knowledge and the agency costs of shifting decision rights to those with the specific knowledge. In broad terms, we expect that when the opportunity costs of not matching decision rights with specific knowledge are large, we will observe decision rights being transferred to those with the relevant specific knowledge. On the other hand, when the opportunity costs are low, we do not expect to observe the transfer of decision rights.
We first consider this tradeoff from a geographic perspective. We contend that there is greater specific knowledge in valuing foreign assets and that the specific knowledge associated with foreign assets is more likely to reside outside the U.S. 8 For example, valuation of foreign assets requires not only an estimation of future cash flows and appropriate discount rates, but also an understanding of how valuation is affected by differences in the business, legal, and tax environments. We contend that the specific knowledge associated with foreign assets is more likely to reside outside of the U.S. This means that the opportunity costs of retaining portfolio decision rights within the U.S. are large. Therefore, we have the following hypothesis:
H1. Funds investing in foreign securities are more likely to locate portfolio decision rights outside of the U.S. than funds investing in domestic securities.
La Porta et al. (1997) as well as others have documented significant differences in the business environment across different countries, and that these differences can have an economic impact. When the business environment within the country that the fund invests in is such that it increases the value of country-specific knowledge, we expect the fund to be more likely to shift decision rights outside the U.S. 9 H2. Among funds investing outside of the U.S., those funds investing in countries whose business environments suggest greater country-specific knowledge are more likely to shift decision rights outside of the U.S. than funds investing in countries where such knowledge is less valuable.
We next consider the tradeoff between the opportunity cost of not matching decision rights with specific knowledge and the agency costs associated with moving decision rights to an independent subadvisor for domestic funds. Because equity is a residual claim and generally involves greater risks than debt, we assume that equity pricing is more complex than debt pricing. 10 Greater pricing complexity for equities implies greater difficulty in the effective transfer of knowledge. This, in turn, suggests the movement of decision rights to those with the relevant specific knowledge, which we capture empirically by examining the presence of a sub-advisor. We view the presence of a sub-advisor as being indicative of a situation where decision rights are transferred to those with the relevant knowledge leading to our third hypothesis.
H3.
Funds investing in equity are more likely to allocate decision rights to a sub-advisor than funds investing in debt.
We next examine the location of decision rights within equity funds and debt funds. Among equity funds, we argue that pricing is more difficult for funds investing for capital appreciation than it is among funds investing for income. For example, capital appreciation funds tend to invest in firms with greater growth opportunities and smaller dividends, making future cash flows more difficult to predict. Among debt funds, we argue that pricing is more complex for funds investing in corporate debt than it is for funds investing in U.S. government debt-corporate debt potentially involves some amount of default risk making deriving the appropriate discount rate more difficult. 11 This leads to our next two hypotheses.
It is possible that advisors specialize in producing information regarding certain types of assets. That same advisor, though, may find it valuable to offer a broad range of fund types; Gallaher et al. (2006) find that the more investment strategies a mutual fund family offers, the larger the flows to the family. Suppose an advisor specializes in producing information relevant to the pricing of equity. The advisor may retain portfolio decision rights with respect to equity portfolios, but outsource the running of its debt funds to a sub-advisor. This argument suggests the following hypothesis.
H6
. A fund's decision rights are less likely to be allocated to a sub-advisor if the advisor specializes in managing that type of fund.
Hypothesis related to fund risk-adjusted returns
Competitive equilibrium implies that sub-advised funds' risk-adjusted returns should be indistinguishable from non-sub-advised funds' risk-adjusted returns. If sub-advised funds produced systematically lower risk-adjusted returns, we would expect sub-advisors to be competed out of the marketplace. If, on the other hand, they produced systematically positive risk-adjusted returns, we would expect all funds to be sub-advised. That sub-advising exists and that not all funds are subadvised suggests the following hypothesis.
H7. Sub-advised funds produce risk-adjusted returns that are indistinguishable from the risk-adjusted returns produced by funds that are not sub-advised.
As noted, this hypothesis is based on the assumption that the mutual fund industry is competitive. Wahal and Wang (2008) find evidence that the mutual fund industry is a competitive marketplace. It may not be perfectly competitive, however. Warner and Wu (2004) point out that mutual funds are differentiated products with specific clienteles and that investors face both search and switching costs. It is conceivable, then, that sub-advised and advisor-run performance might deviate from one another (to a degree) without the worse performing of the two being competed out of the marketplace. We make use of this intuition in Section 5 to motivate comparing the performance of funds that are predicted to be sub-advised and are sub-advised to the performance of those funds that are predicted to be sub-advised but are run by their advisors.
3. Sample and preliminary analysis 3.1. Sample Our data is from an investment company's N-SAR filings with the SEC. All regulated investment companies are required to file two N-SARs annually, one covering the first six months of the fiscal year (N-SARA) and the second covering the full year (N-SARB). 12 We search the SEC's EDGAR website for all N-SARB filings during the calendar year of 2002. Ideally, we would consider multiple years of observations. However, we limit our sample to one year of data because of limitations in our ability to collect advisor and sub-advisor ownership information that is critical to identifying instances of true shifting of decisions rights and not merely moving decision rights within an advisory organization. This limitation is discussed in detail below.
We examine funds' answers to various questions to determine the identity of the fund's advisor and sub-advisor (if it has one), whether a fund invests primarily in U.S. securities or foreign securities, whether a fund invests primarily in equity or debt, whether a fund invests in derivative securities, 13 whether a fund invests in restricted securities, the amount of fund assets, and the level of fund turnover (the lesser of purchases or sales divided by average net asset value). For equity funds, we collect each fund's stated primary investment objective. We use the stated primary investment objective to classify whether the fund invests for capital appreciation or for income. 14 For debt funds, we also collect the composition of each fund's portfolio.
We also use funds' answers to determine what countries the fund invests in. We calculate a measure of the transactions costs, openness/transparency, and two measures for the rule of law for each country. We use Lesmond et al. (1999) In addition to the N-SAR filings, we also retrieved each advisor's and sub-advisor's form ADV filing. Form ADV identifies various characteristics for firms supplying advisory services to a registered mutual fund. While we use form ADV to identify the country in which the advisor or sub-advisor is located, our principal use of the ADVs is to identify advisor and sub-advisor owners. It is not uncommon for a subadvisor to be owned by an advisor. For example, Jennison Associates, which is a sub-advisor to the Prudential Natural Resources Fund, is owned by Prudential Investment Management Inc., which also happens to be the fund's advisor. Also, there exist cases where an advisor and sub-advisor share a common owner. We do not consider these types of arrangements to be clear indications of the transfer of portfolio decision rights from one party to another. Consequently, when we examine the allocation of decision rights to a sub-advisor, we are actually examining the allocation of decision rights to an unaffiliated sub-advisor (where by unaffiliated we mean that the advisor does not own the subadvisor or the advisor and sub-advisor do not have a common owner). 15 Unfortunately, the SEC does not maintain historical ADV filings, but rather, retains only the most recent revision on file. Thus, it is not possible to compile a panel of ADV filings from which to draw ownership data through time. Our ADV filings were collected in 2003. Chen et al. (2007) use the same data source and a similar "snapshot" of ownership data, but they assume that ownership does not change over their entire sample period. Given their assumption, they construct a panel dataset. Conversations with an SEC employee suggest that approximately 5% of advisory firms experience changes in ownership in any given year and thus assuming stable ownership among advisory firms over long periods of time may be problematic. We are not willing to make such an assumption and so we do not construct a panel dataset. It should be noted, though, that both approaches offer benefits (and costs).
While both Chen et al. (2007) and ourselves use ADV filings to identify ownership, our classification processes differ in an important way. Chen et al. classify as "outsourced" any fund with at least one investment advisory firm that is not owned by, or shares a common third-party investor with the fund family. We identify as "sub-advised" any fund that allocates portfolio decision rights to an independent sub-advisor. We exclude funds with multiple advisors from the sample as these funds have split decision rights rather than transferred decision rights. We suspect that the economics that drive the economic expedience of splitting decision rights may be different than those driving the allocation of decision rights from an advisor to a sub-advisor, therefore we exclude team managed funds from the analysis. Using our methodology, we find that 13.6% of our sample is sub-advised, which is consistent with Baumol et al. (1990) , who find that 12.7% of their sample of funds are sub-advised, as well as the testimony of Eliot Spitzer, who states that "fewer than 20% of all mutual funds employ sub-advisors." 16 Using their methodology Chen et al. (2007) find that 26% of their sample is outsourced in 2002. Notably, if we were to include team managed funds in our characterization of sub-advised funds, 27% of our funds would be classified as sub-advised.
To be included in the final sample, a fund must report each of the above data items on form N-SAR, as well as have a form ADV filing. Table 1 provides a description of the sample. In Panel A, we see that the final sample consists of 3,724 funds. Our sample funds invest primarily in equities (70.8% of funds). Equity funds are roughly split between those investing for capital appreciation and those investing for income (1,203 and 1,433, respectively) . Within debt funds, government debt funds outnumber corporate debt funds (648-258). The overall sample is heavily weighted toward domestic funds-87.1% (3,245) of our sample funds are domestic funds and the remaining 12.9% (479) are foreign. Table 1 . Sample description.
Our data are from the SEC's Electronic Data Gathering and Retrieval (EDGAR) website. The source is investment company form N-SARB and advisor form ADV. We collect data for those funds that filed N-SARs during the calendar year 2002. We examine funds' answers to various questions on form N-SAR to determine whether a fund invests primarily in equity or debt. For equity funds we collect each fund's stated primary investment objective. For debt funds we collect the composition of each fund's portfolio. Debt funds are classified by what type of debt makes up the single largest percentage of portfolio assets. Number of funds managed and total assets managed are measured within-sample. Equity concentration is assets under management in equity funds divided by the total assets managed by an advisor (or sub-advisor). Percent located in foreign country is the percent of either advisors or sub-advisors that are located outside of the U.S. We measure equity concentration as the amount of equity assets managed divided by total assets managed (within sample). In Panel B we see that sub-advisors tend to be more concentrated in equity assets than advisors. This result is consistent with the hypothesis that equity funds are more likely to be sub-advised than debt funds.
Preliminary analysis
For our full sample, 138 (4.2%) funds locate decision rights outside of the U.S. In Panel A of Table 2 we see, however, that there is a meaningful difference in that percentage conditional on whether a fund invests in domestic or foreign assets. For funds investing in domestic assets, the portfolio decision rights reside outside the U.S. 2.1% of the time. For funds investing in foreign assets, however, 14.4% of the funds have decision rights that reside outside the U.S. Essentially, there is almost a seven-fold difference in the likelihood of portfolio decision rights residing outside the U.S. conditional on whether a fund is investing domestically or outside of the U.S. This result is consistent with our hypothesis that funds investing in foreign assets are more likely to have portfolio decision rights located outside of the U.S. Table 2 reports the proportion of debt and equity funds with sub-advisors. Overall, 13.4% of domestic funds allocate portfolio decision rights to a sub-advisor. We see in Panel B, however, that there are meaningful differences in the allocation of portfolio decision rights to a sub-advisor across debt and equity funds. Specifically, 7.2% of debt funds allocate portfolio decision rights to a subadvisor compared with 16.4% for equity funds. This is consistent with our third hypothesis that advisors are more likely to allocate portfolio decision rights to a sub-advisor for equity funds than for debt funds.
Within domestic debt funds there is also a meaningful difference in the likelihood that portfolio decision rights are allocated to a sub-advisor conditional on whether a fund invests in corporate debt or government debt. In Panel D of Table 1 , for funds investing in government debt, portfolio decision rights reside with a sub-advisor 5.3% of the time. For funds investing in corporate debt, however, 10.4% of funds allocate decision rights to a sub-advisor. This is consistent with our fifth hypothesis that among debt funds, those investing in corporate debt are more likely to allocate portfolio decision rights to sub-advisors than funds investing in government debt.
Our preliminary analysis yields results that are broadly consistent with our hypotheses regarding the location of decision rights. Specifically, funds investing in foreign assets are more likely to have portfolio decision rights allocated outside the U.S. Among domestic funds, those investing in equities are more likely to have portfolio decision rights allocated to a sub-advisor. Also, among debt funds, those funds investing in corporate debt are more likely to have decision rights allocated to a subadvisor than debt funds investing in government debt. These results are different from those of Chen et al. (2007) , who find "roughly the same degree of outsourcing across styles." Of course, simple univariate comparisons implicitly hold other factors that potentially affect the location of portfolio decision rights constant, for example, advisor characteristics. To address that potential limitation, we examine the location of decision rights in a multivariate setting.
Multivariate analysis of the location of decision rights
In this section, we first consider the geographic location of portfolio decision rights. We then consider the allocation of decision rights to sub-advisors. We use a LOGIT model in all our analyses to test our hypotheses in a multivariate setting. The coefficients we report represent the change in the probability associated with an indicator variable taking a value of one (versus zero), or in the case of a continuous explanatory variable, the change in the probability associated with a two-standard-deviation increase in the variable (relative to the probability implied by evaluating the function with all dichotomous variables set equal to zero and all continuous variables evaluated at their means).
4.1. Locating decision rights outside of the U.S.
In Table 3 we examine the geographic location of decision rights. Our first hypothesis is that funds investing in foreign assets are more likely to have portfolio decision rights residing outside of the U.S. It is important to remember that this test examines the location of decision rights from a geographic perspective. It could be argued that there is little reason to expect, ex ante, any difference in the likelihood that equity funds are more or less likely than debt funds to have decision rights residing outside the U.S. Nevertheless, we include an equity variable in the LOGIT analysis to control for potential differences between the two. It could also be argued that among foreign funds, foreign equities entail more specific knowledge than foreign debt. This argument suggests the interaction of the foreign and equity variables. We include that interaction term in the second regression of Table 3 . We also control for fund size (natural log) and portfolio turnover as well. Table 3 . Logit analysis of the geographic location of portfolio decision rights.
Our data are from the SEC's Electronic Data Gathering and Retrieval (EDGAR) website. The source is investment company form N-SARB and advisor form ADV. We regress an indicator variable capturing whether portfolio decision rights are held outside of the U.S. on the various fund characteristics. Foreign is a dichotomous variable taking a value of one if a fund invests primarily in foreign securities and zero if invests primarily in domestic securities. Equity is a dichotomous variable taking a value of one if a fund invests primarily in equity securities and zero if invests primarily in debt securities. Foreign * Equity is the product of Foreign and Equity. Ln (Fund Size) is the natural log of fund assets. Turnover is the lesser of purchases or sales divided by average net assets. In the case of a dichotomous explanatory variable, the coefficient we report represents the incremental effect of that variable taking the value of one relative to the probability captured by the intercept. In the case of a continuous explanatory variable, the coefficient is the change in the probability implied by a two-standard-deviation increase in the variable (relative to the probability implied by evaluating the function with all dichotomous variables set to zero and all continuous variables evaluated at their means). For example, in the first regression a foreign fund is 10.4% more likely to have decision rights located outside of the U.S. than a domestic fund.
pseudo-R 2 is calculated as 1−[ln L(Ω)/ln L(ω)] where L(ω) is the likelihood function under the null hypothesis that all coefficients are 0 and L(Ω)
is the likelihood function evaluated using the estimated coefficients. ** indicates significance at the 1% level. * indicates significance at the 5% level.
(1) The results reported in Table 3 , like those of the univariate analysis, are consistent with our first hypothesis. Foreign funds are more likely to locate portfolio decision rights outside the U.S., than funds investing in domestic securities. In the first regression of Table 3 , funds investing in foreign assets have a ten percentage point greater likelihood of having portfolio decision rights located outside the U.S. than a fund investing in domestic assets (12.1% vs. 1.7%). Finally, the insignificant coefficient on the equity indicator and the interaction term suggests that it is the foreign nature of the assets rather than their type that is important in determining the geographic location of the decision rights.
Next, we examine how variation in foreign business environments affects the geographic location of decision rights. Our second hypothesis is that among foreign funds, those investing where local specific knowledge is more valuable will be more likely to have decision rights outside of the U.S. Our expectation is that the likelihood of shifting decision rights outside of the U.S. will be positively related to transaction costs, negatively related to our measure of disclosure, and negatively related to the ruleof-law. Table 4 provides evidence consistent with our second hypothesis. We see that as country trading costs increase, decision rights are more likely to be held outside of the U.S. Model 1 shows that a two standard deviation increase in trading costs above the mean increases the likelihood of exporting decision rights by 17 percentage points (27% compared to 10%). Additionally, Models 2-5 show us that as foreign business environments get worse and the value of country-specific knowledge increases, funds are more likely to export decision rights. In general, as the amount of transparency and the rule of law decrease, funds are more likely to have decision rights outside of the U.S. Goodgov is the sum of the Property Rights Index and the Business Regulation Index. In the case of a dichotomous explanatory variable, the coefficient we report represents the incremental effect of that variable taking the value of one relative to the probability captured by the intercept. In the case of a continuous explanatory variable, the coefficient is the change in the probability implied by a two-standard-deviation increase in the variable (relative to the probability implied by evaluating the function with all dichotomous variables set to zero and all continuous variables evaluated at their means). For example, in the first regression an equity fund is 1.8% more likely to have decision rights located outside of the U.S. than a debt fund. pseudo-
where L(ω) is the likelihood function under the null hypothesis that all coefficients are 0 and L(Ω) is the likelihood function evaluated using the estimated coefficients.** indicates significance at the 1% level. * indicates significance at the 5% level.
(1) We also control for the number of countries in which a fund invests. As the number of foreign countries in the portfolio grows, the country-specific knowledge that an advisor may possess diminishes in value (in the context of the whole portfolio). Thus, we expect that as the number of countries in the portfolio increases, the likelihood of moving the decision rights outside the U.S. decreases. We see in Table 4 that this expectation is confirmed empirically.
Allocating decision rights to sub-advisors
We next consider the allocation of decision rights between advisors and sub-advisors for the sample of funds investing in domestic assets. When examining the allocation of decision rights to a sub-advisor, it seems likely that advisor characteristics will be relevant to the decision, as well as portfolio composition. For example, suppose that there are economies of scale associated with the production of information. This is likely to be the case if for no other reason than the cost of producing a given piece of information is likely to be unrelated to the amount of assets to which that information is applied. Small advisors might not have discretion over a large enough set of assets to fully realize the economies of scale in information production. We might expect, then, that small advisory firms will be more likely to allocate decision rights to a sub-advisor. We control for advisor size by including advisor assets under management in the regressions.
Also, the range (i.e., number) of different funds offered by an advisor might be relevant to the allocation of decision rights. A large number of funds might indicate a broad range of mutual fund offerings (in terms of type). As noted above, an advisor may find it desirable to offer a broad range of funds, but choose to manage only a subset of those funds. Thus, we expect that an advisor offering a large number of funds is more likely to allocate decision rights to a sub-advisor than an advisor offering only a small number of funds.
We also include dichotomous variables that capture whether a fund invests in derivatives or restricted securities during the reporting period. 17 We do so because these types of assets may require specialized knowledge that is costly to produce. To the extent there are fixed costs to acquiring such knowledge, and to the extent that these securities make up a meaningful portion of fund investments, we might expect to observe funds investing in these types of assets to allocate portfolio decision rights to sub-advisors (who are, potentially, able to spread the fixed costs across a larger set of assets). We note, though, that our expectation is contingent upon these types of assets comprising a meaningful portion of fund holdings. This may not, in fact, be the case. For example, restricted securities are constrained by regulatory maximum to be no more than 15% of fund assets. As such, we may not detect any relation between investment in such securities and the allocation of portfolio decision rights to a sub-advisor.
We also include portfolio turnover in our analysis as a potential indicator of the amount of specific knowledge. Edelen (1999) documents that turnover is related to discretionary trading by portfolio managers. Thus, turnover is potentially correlated with the degree of advisor knowledge. Unfortunately, turnover is affected by other factors, such as fund investors' liquidity demands. Thus, portfolio turnover is likely to be a noisy proxy of specific knowledge, but we include it in the analysis for completeness.
Results from our examination of the allocation of decision rights to a sub-advisor are reported in Table  5 . We report three alternative regression specifications: one excluding advisor characteristics, one including advisor characteristics, and one including the interaction between fund type and advisor specialization. Consistent with our third hypothesis (and the univariate analysis), we see that equity funds are more likely to allocate decision rights to a sub-advisor than debt funds. Evaluating the estimated relation from the third regression for a debt fund with every other variable fixed at its mean implies a probability of 3.4% that a debt fund will allocate decision rights to a sub-advisor. Calculating the same implied probability for an equity fund yields a result of 13.6%, which is a 400% increase in the likelihood that an equity fund will allocate portfolio decision rights to a sub-advisor relative to a debt fund. Portfolio composition has a meaningful effect on organizational design (as captured by the use of sub-advisors). Table 5 . Logit analysis of the allocation of decision rights to a sub-advisor for funds investing in domestic assets.
Our data are from the SEC's Electronic Data Gathering and Retrieval (EDGAR) website. The source is investment company form N-SARB and advisor form ADV. We regress an indicator variable capturing whether portfolio decision rights are held by a sub-advisor on the various fund characteristics. Equity is a dichotomous variable taking a value of one if a fund invests primarily in equity securities and zero if invests primarily in debt securities.
Derivatives is a dichotomous variable taking a value of one if a fund invests in derivatives and zero otherwise.
Restricted Securities is a dichotomous variable taking a value of one if a fund invests in restricted securities and zero otherwise. Turnover is the lesser of purchases or sales divided by average net assets. Number of funds managed by advisor and Advisor assets under management are the number of funds and the total amount of assets, within our overall sample, managed by an advisor. Advisor equity concentration is the amount of equity fund assets managed by an advisor divided by the total amount of assets managed by the advisor. Equity * Advisor equity concentration is the product of Equity and Advisor equity concentration. In the case of a dichotomous explanatory variable, the coefficient we report represents the incremental effect of that variable taking the value of one relative to the probability captured by the intercept. In the case of a continuous explanatory variable, the coefficient is the change in the probability implied by a two-standard-deviation increase in the variable (relative to the probability implied by evaluating the function with all dichotomous variables set to zero and all continuous variables evaluated at their means). For example, in the first regression an equity fund is 9.16% more likely to have decision rights allocated to a sub-advisor than a debt fund. (The implied probability for a fund that does not invest in restricted securities is 7.2% while for a fund that does invest in restricted securities is 7.3%=7.2%+0.1%.
where L(ω) is the likelihood function under the null hypothesis that all coefficients are 0 and L(Ω) is the likelihood function evaluated using the estimated coefficients. ** indicates significance at the 1% level. * indicates significance at the 5% level.
(1) We note the relevance of advisor characteristics to the allocation of decision rights to a sub-advisor as well. Sub-advising is negatively related to advisor size. This is consistent with small advisors transferring decision rights to realize economies of scale. We also see that advisors offering a large number of funds are more likely to sub-advise. This result is consistent with the view that advisors may desire to offer a broad range of fund types, but choose to actually manage only a subset of those funds.
We note that the likelihood that a fund is sub-advised is unrelated to advisor concentration in equity funds in the second regression of Table 5 . This result implies that the advisor's concentration in equity assets does not affect the likelihood that any one of the advisor's funds will be sub-advised. To directly address our sixth hypothesis, we include an interaction term between the equity fund indicator and advisor equity concentration to allow the marginal effect of advisor concentration to be conditioned on fund type. When we allow the marginal effect of advisor concentration to be conditioned on fund type, we find evidence consistent with our sixth hypothesis. To see this, recall that the marginal effect of advisor equity concentration is given by (Sub-advisor) (AdvisorEquityConcentration) =̂E quityConcentration +̂E quityConcentration * Equity ( ).
In the third regression of Table 5 , the coefficient on advisor equity concentration is statistically positive (5% level) and the coefficient on the interaction term is significantly negative. When considering a debt fund (i.e., Equity=0), this implies that the probability of sub-advising the fund increases as the advisor's concentration in equity fund management increases. This result is intuitively appealing and consistent with advisors specializing in managing particular types of assets.
Perhaps more importantly for our purposes, the marginal contribution of fund type on sub-advising depends on the concentration of the advisor in the management of equity funds. To see this, recall that the marginal effect of fund type is given by (Sub-advisor) (Equity) =̂E quity +̂E quityConcentration * Equity ( ).
The equity fund coefficient is statistically positive and the interaction coefficient is significantly negative. So, consistent with our hypothesis, equity funds are more likely to be sub-advised, but when the advisor concentrates on managing equity funds, the likelihood of sub-advising decreases. Again, the results are intuitively appealing and consistent with our expectations.
We consider the allocation of decision rights to sub-advisors for the equity and debt fund sub-samples in Table 6 . In the first two columns we consider the decision right allocation for equity funds investing for capital appreciation relative to equity funds investing for income. Our expectation is that equity funds investing for capital appreciation will be more likely to allocate decision rights to sub-advisors than equity funds investing for income. In the final two columns of Table 6 we consider the allocation of decision rights for debt funds investing in corporate debt relative to debt funds investing in government debt. We expect that debt funds investing in corporate debt will be more likely to allocate decision rights to sub-advisors than funds investing in government debt. Table 6 . Logit analysis of the allocation of decision rights to a sub-advisor within the domestic equity and debt sub-samples.
Our data are from the SEC's Electronic Data Gathering and Retrieval (EDGAR) website. The source is investment company form N-SARB and advisor form ADV. We regress an indicator variable capturing whether portfolio decision rights are by a sub-advisor on the various fund characteristics. Capital Gains is a dichotomous variable taking a value of one if a fund invests for capital gains and zero if invests for income. Corporate is a dichotomous variable taking a value of one if a debt fund invests primarily in corporate and zero otherwise. Derivatives is a dichotomous variable taking a value of one if a fund invests in derivatives and zero otherwise. Restricted Securities is a dichotomous variable taking a value of one if a fund invests in restricted securities and zero otherwise. Turnover is the lesser of purchases or sales divided by average net assets. Number of funds managed by advisor and Advisor assets under management are the number of funds and the total amount of assets, within our overall sample, managed by an advisor. Advisor capital gains concentration is the amount of capital gains fund assets managed by an advisor divided by the total amount of assets managed by the advisor. Capital Gains * Advisor capital gains concentration is the product of Capital Gains and Advisor capital gains concentration. Advisor corporate concentration is the amount of corporate fund assets managed by an advisor divided by the total amount of assets managed by the advisor. Corporate * Advisor corporate concentration is the product of Corporate and Advisor corporate concentration. In the case of a dichotomous explanatory variable, the coefficient we report represents the incremental effect of that variable taking the value of one relative to the probability captured by the intercept. In the case of a continuous explanatory variable, the coefficient is the change in the probability implied by a two-standard-deviation increase in the variable (relative to the probability implied by evaluating the function with all dichotomous variables set to zero and all continuous variables evaluated at their means). For example, in the first regression a capital gains fund is 5.6% more likely to have decision rights allocated to a sub-advisor than a debt fund. (The implied probability for a fund that does not invest in restricted securities is 10.0% while for a fund that does invest in restricted securities is 11.4%=10.0%+1.4%.
Equity fund sub-sample Debt fund sub-sample (1) Consistent with our fourth hypothesis, the results reported in Table 6 suggest that equity funds investing for capital appreciation are more likely to allocate portfolio decision rights to sub-advisors than equity funds investing for income. In other words, in those instances where there is greater specific knowledge and, consequently, a greater opportunity cost associated with not matching decision rights with specific knowledge, we see outcomes consistent with decision rights being collocated with specific knowledge. Specifically, the implied probability that portfolio decision rights will be allocated to a sub-advisor rises 15.2 percentage points from 7% for equity funds investing for income to 22.2% for equity funds investing for capital gains. 18 Our advisor characteristics results are consistent with the full sample. Among equity funds, small advisors and advisors managing large numbers of funds are more likely to allocate decision rights to a sub-advisor. In the second regression we see that the effect of advisor concentration in capital appreciation depends on fund type. Greater advisor concentration in managing capital appreciation funds reduces the likelihood that a capital appreciation fund will have a sub-advisor (i.e., Capital Appreciation=1), but it increases the likelihood for income funds (i.e, Capital Appreciation=0). Likewise, the marginal effect of fund type depends on advisor concentration. Consistent with our hypothesis, funds investing for capital appreciation are more likely to be sub-advised, but the likelihood of subadvising declines for an advisor that concentrates in capital appreciation investments. In slightly different terms, advisors are more likely to allocate decision rights for funds investing for capital appreciation unless the fund advisors, themselves, specialize in capital appreciation funds.
Finally, we see that, among debt funds, the allocation of decision rights to sub-advisors is consistent with the matching of decision rights with specific knowledge where the opportunity costs of not doing so are large. In particular, we see that funds investing in corporate debt are more likely to have portfolio decision rights allocated to a sub-advisor than funds investing in government debt. We find that the probability that a fund investing in government debt allocates decision rights to a sub-advisor is only 5.3%. The comparable number for a fund investing in corporate debt is 9.8%-an 85% increase in the probability of allocating decision rights to a sub-advisor. 19 The evidence presented in Section 4 suggests that there is substantial variation in sub-advising across asset types.
Locating decision rights and returns
The results discussed in 3 Sample and preliminary analysis, 4 Multivariate analysis of the location of decision rights suggest that funds allocate decision rights to collocate decision rights with specific knowledge. In this section we examine the effect of sub-advising on portfolio returns. Our earlier results suggest that the location of portfolio decision rights is driven by the tradeoff described earlier.
Given these results and assuming competitive equilibrium, we expect sub-advised funds will generate risk-adjusted returns equal to those of funds that are not sub-advised.
To examine the effect of sub-advising on risk-adjusted returns, we hand match our sample of domestic equity funds to the CRSP Survivor-Bias-Free U.S. Mutual Fund Database (hereafter referred to as CRSP) for the period from January 1998 to June 2005. We limit our sample to domestic equity funds because we believe that our (Fama-French four-factor) model of expectations is best specified for those funds. 20 CRSP provides monthly fund returns as well as fund expenses and turnover. We estimate each fund's factor loading using a 36-month rolling estimation window (requiring a minimum of 30 observations), and by conducting a pooled estimate over the entire sample period. Using these factor loadings, we calculate each fund's risk-adjusted returns (i.e., alphas). We then use two-stage least squares regression to estimate the relationship between performance and the decision to sub-advise the fund, where the first stage examines the probability that the fund is sub-advised (Table 6 , Model 2), and the second stage examines fund performance. Regardless of which estimation procedure we use to calculate risk-adjusted returns, the inferences with respect to sub-advising are unchanged. Therefore, for brevity we discuss only those results using rolling estimation.
Our seventh hypothesis is that risk-adjusted returns for sub-advised funds should be indistinguishable from the risk-adjusted returns for funds that are not sub-advised. In Panel A of Table 6 , we see that as the predicted probability of being sub-advised increases, funds produce lower returns. This result appears to run contrary to the notion of a competitive mutual fund industry. While this result is relatively small, on the order of 1% per year, if sub-advised funds consistently underperform their nonsub-advised counterparts, we would expect them to be competed out of the marketplace. 21 We found earlier, however, that funds investing in certain types of assets are more likely to be sub-advised. For example, a growth fund is more likely to be sub-advised than an income fund. Given that finding, it is possible that the underperformance of sub-advised funds may result from the poor performance of those types of assets usually held by sub-advised funds rather than the organizational form itself. For example, between June of 2000 and 2005, the Dow Jones Wilshire Large-Cap Value Index returned 5.77% compared to −9.42% for the Dow Jones Wilshire Large-Cap Growth Index. 22 As noted earlier, growth funds are more likely to be sub-advised than income funds.
We repeat our previous two-stage analysis, but rather than using predicted probabilities of subadvising in the second-stage performance regression, we use two variables derived from the residual of the first-stage organizational form regression. In particular, we create the variable, Positive Residual, which equals one minus the predicted probability of being sub-advised for all funds that are subadvised, and zero otherwise. Smaller values of this variable are consistent with funds that are correctly sub-advised. As this variable gets smaller, then, we would expect returns to increase (i.e., the coefficient will be negative). Our second variable, Negative Residual, takes the value of the zero minus the predicted probability of being sub-advised for those funds that are not sub-advised, and zero otherwise. This number becomes less negative when our model predicts a fund should not be subadvised, and it is not. We expect that as this variable becomes less negative, returns will increase (i.e., the coefficient with be positive). Results are shown in Panel B of Table 7 . Table 5 ). Panel B presents the results of our Fama and MacBeth (1973) analysis. Expense Ratio is the mutual fund's reported expense ratio at time t. Turnover is the minimum (of aggregated sales or aggregated purchases of securities), divided by the average 12-month total net assets of the fund, at time t. Ln(Sizet−12) is the natural log of the fund's total net asset 12 months prior. Ln is the natural log of the fund's total net asset 12 months prior. Capital Gains is a dichotomous variable taking a value of one if a fund invests for capital gains and zero if invests for income. Sub-Advised is the predicted value from the first stage regression. Positive Residual is the residual from Model 2 of Table 5 for funds, which are sub-advised, and zero if the fund is advisor run. Negative Residual is the residual from Model 2 of Table 5 for fund, which are advisor run, and is zero of sub-advised funds. ** indicates significance at the 1% level. * indicates significance at the 5% level.
Conclusion
If value-relevant knowledge is costly to transfer and if that knowledge is unequally distributed in the economy, then the location of decision rights becomes relevant. If an advisor does not have the relevant specific knowledge then there are potential gains to shifting the decision rights to a subadvisor who does. We hypothesize that the efficient allocation of decision rights depends on a tradeoff between the opportunity cost of not matching decision rights with value-relevant specific knowledge and the agency costs associated with moving decision rights to those with specific knowledge. We argue that when the opportunity costs of not matching decision rights with specific knowledge are large, we expect to observe the allocation of decision rights towards those with the relevant knowledge. Our results are consistent with that expectation.
Specifically, we find that funds investing in foreign assets are more likely to locate portfolio decision rights outside the U.S. Also, among foreign funds we find that the likelihood of locating decision rights outside of the U.S. is greater when funds invest in countries with higher transaction costs, less openness/transparency, and weaker rule of law. We argue that this reflects the collocation of decision rights with specific knowledge, and reflects the large opportunity costs associated with not doing so.
Likewise, when we examine the use of sub-advisors among funds investing in domestic assets, we find that equity funds are more likely to allocate portfolio decision rights to a sub-advisor than are debt funds. Also, we find that, among equity funds, those funds investing for capital appreciation are more likely to allocate portfolio decision rights to a sub-advisor than are funds investing for income. Finally, we find that, among debt funds, those funds investing in corporate debt are more likely to allocate portfolio decision rights to a sub-advisor than those investing in corporate debt, unless the advisor specializes in those types of funds. We argue that all of these results are consistent with an efficient matching of decision rights and specific knowledge.
We also examine the performance of sub-advised funds. We find that how a sub-advised fund performs is a function of the underlying economics. When the economics suggest that a fund should be sub-advised, a sub-advised fund will outperform an advisor run fund. This result confirms the notion that sub-advising is a potentially useful organizational form.
Although described in greater detail in the body of the paper, the differences between our paper and that of Chen et al. (2007) bear repeating. Chen et al. blend sub-advised and team managed funds into one sample of "outsourced" funds. Because we suspect that the economics that drive the decision to split decision rights might be different from the economics that drive the decision to transfer decision rights, we focus only on sub-advised funds. We find very clear patterns in sub-advising that are linked to economic expediency, Chen et al. find no such patterns in outsourcing. Finally, our conclusions with respect to performance are diametrically opposed. Chen et al. find that outsourced funds produce inferior returns. We find that when the underlying economics predict that funds should be sub-advised and they are, those funds produce significantly higher returns than funds that are predicted to be subadvised, but that are not. Thus, the two papers are quite different in their execution and conclusions.
12 The SEC is authorized under Section 30(b) of the Investment Company Act of 1940 and Sections 13 and 15(d) of the 1934 Act to solicit information required by form N-SAR. Disclosure of the information specified on form N-SAR is mandated under SEC Rule 30b1-1 (Semi-Annual Report for Registered Management Investment Companies).
13 Funds answer the following six questions with respect to investments in equity and debt derivatives:
(1) Did the fund write or invest in options on equities?, (2) Did the fund write or invest in options on stock indices?, (3) Did the fund write or invest in stock index futures?, (4) Did the fund write or invest in options on stock index futures?, (5) Did the fund write or invest in options on debt securities?, and (6) Did the fund write or invest in interest rate futures? If a fund answers "yes" to at least one of these six questions, then we classify it as investing in derivatives.
14 Equity mutual funds must classify themselves as having one of the following six investment objectives: (1) aggressive capital appreciation, (2) capital appreciation, (3) growth, (4) growth and income, (5) income, and (6) total return. A mutual fund with an investment objective of aggressive capital appreciation is one that primarily and regularly seeks short-term appreciation through high-risk investment, with little or no concern for receipt of income. A mutual fund with an investment objective of capital appreciation is one that primarily or regularly invests for an intermediate-term return by investing in moderate to high-risk securities, with little or no concern for receipt of income. A mutual fund with an investment objective of growth is one that seeks long-term growth, with a moderate degree of risk. Receipt of income may be considered to some degree in selecting investments. A mutual fund with an investment objective of growth and income should invest primarily and regularly in low-risk investments with the objective of capital growth and income production. A mutual fund with an investment objective of income should make portfolio selection decisions based on income production. A mutual fund with an investment objective of total return should have a portfolio that includes a varying mix of equity and debt securities. We characterize funds with the primary investment objectives of aggressive capital appreciation and capital appreciation as funds investing for capital appreciation. We characterize all other equity funds as investing for income. 15 We implicitly assume that decision rights over the total fund assets have been allocated to the subadvisor. This may not, in fact, be the case. It is possible that an advisor would allocate decision rights over only some portion of fund assets to a sub-advisor. Thus, technically, our measure captures when an advisor allocates decision rights over some positive portion of fund assets to a sub-advisor. 16 Statement of Eliot Spitzer, State of New York Attorney General, before the U.S. Senate Governmental Affairs Committee, subcommittee on Financial Management, the Budget, and International Security, January 27, 2004.
17 Restricted securities are those acquired in a transaction or chain of transactions not involving a public offering, Pollack (1990) . 18 One reader suggested that the likelihood of allocating decision rights may be related to the extent to which a fund does not follow an indexing strategy. We address that possibility by examining the relation between Fama-French four-factor R 2 (see Section 5) and the likelihood of using a sub-advisor. The relation is statistically insignificant. 19 There is a possibility that sub-advising is a fund family level decision rather than a fund level decision.
To examine that possibility, we repeat all of the above analysis, but for only those funds that are
